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1. Introduction 
Climate change has become a hot topic both in the scientific community and the population in general. 
Despite the climate pattern has been changing continuously during the Earth´s history due to changes in the 
atmosphere, topography, volcanic activity, and other natural factors, this change seems to have been 
exacerbated recently due to the alteration of the greenhouse gases content in the atmosphere by the humanity. 
Nowadays, the extent of this change and its effects on the environment have got relevance due to its influence 
on disaster risks and its effects on properties and population. It is easy to understand why the water cycle is 
one of the most environmental drivers affected by climate change. Global warming, leaded last century by the 
climate change, has involved alterations in the temperature, precipitation and evaporation patters. From the 
point of view of the water resources, these changes include an increase in the freshwater losses from terrestrial 
sources (glaciers, ice and snow, lakes, soil moisture, swamps, groundwater, marches and rivers) by 
evaporation and sublimation from fresh water deposits and transpiration from the vegetation, but have also 
changed in the rainfall quantity and patterns. As a result, climate change has leaded short and long-term 
alterations in the frequency of extreme hydrological events, which directly impact, on the water resources, 
especially on the islands. 
The overall aim of this work is to identify and review the new challenges of the water planning process 
resulting from the climate change especially in island environments. 
2. Water planning 
Water Resources Management Plans should ensure an efficient, sustainable use of water resources. They 
should focus on delivering efficient the outcomes that customers want, while reflecting the value that society 
places on the environment, also considers how water resources can become more integrated and sustainable. 
Fig. 1. Lake in Azores Island, San Miguel. 
In water plans, the primary factor that was taken into consideration was rainfall, which is an important 
influence on the availability of water resources, such as boreholes, rivers or springs. 
The water budget begins with the amount of water provided by precipitation as the total available water in 
the watershed. The plan will be reviewed and updated every five years. This will allow incorporating any 
refinements in climate change and population forecasts into the forecasts. According to Loucks and van Beek 
(2005), planning and management activities should pay attention to these possible negative consequences of 
industrial development, population growth and the intensive use of pesticides and fertilizers in urban as well 
as in agricultural areas. Issues regarding the environment and water quality include: 
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x Threats from the chemical, physical and biological water quality of the watershed’s aquatic resources 
x Non-point source pollution discharges, including sediment from erosion 
x Inadequate groundwater protection compacts and concerned institutions 
The water plan objectives include: 
x To improve water-use efficiency by applying economic and financial tools, creating awareness about this 
concept or introducing water reuse and recycling 
x To increase water management efficiency by improving the organizational structure and management 
system or developing water network within and between basins 
The water plan objectives include, mainly, ecological sustainability, balance in decision – making, and 
economic efficiency, in addition to: 
x To ensure availability of minimum safe water 
x To protect people and property from hydrological extremes 
x To increase the availability of resources to address satisfactorily the logical demands of water for different 
uses in the context of an overall harmonious and sustained development 
x Set priorities and preferences of Use 
x Perform the allocation and reservation of resources available to meet foreseeable demands 
x Save money and streamline the use of water 
x To promote reuse water returns 
x To improve and introduce technology systems management and distribution of water consumptive uses 
x To protect and enhance the status of aquifers 
x To preserve and improve the water environment, especially in regard to the maintenance of ecological 
minimum qualitative and quantitative 
x To promote energy efficiency compatible with the other uses 
3. Water budget 
 Knowledge of the water balance is needed to define the lack and excess water and it applies to the climatic 
classifications, defining an island hydrology and water planning. A water balance analyzes the input and 
output of water in an area of a watershed over time, taking into consideration changes in the internal storage 
under different scenarios, such as the effects of climate change. 
The importance of water balance is that it is a study that helps us define deficit or surplus water in a 
watershed taking parameters like rainfall, relative humidity, temperature, evaporation, evapotranspiration and 
the main flow of the drainage network of the watershed. 
The continuity equation is based on the difference that occurs between the inputs and outputs of water mean 
water that is stored. 
Inputs - Outputs = Change in Storage
Applying these concepts, precipitation is expressed as:
P = E + R + I + e
Being e the error in the estimates or closing error, E evapotranspiration, R runoff and I infiltration.
The usefulness of the knowledge of the water balance is that it allows us to perform a hydrological planning 
in accordance with the data coming out in the survey results, essential for integrated water management in the 
islands.
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Fig. 2. Rain over the forest in Hierro Island, Canary Archipelago. 
In relation to the water balance of the islands, especially oceanic the following singularities must be taken 
into account (Santamarta, 2013).  
• High demand for water resources for agriculture  
• Overpopulation  
• Scarce water resources in general  
• Significant seasonal tourism  
• Isolated systems  
• Binomial water-energy 
4. Water planning and climate change 
Climate changes in the islands will affect both the quality and quantity of water available. Extreme weather 
events, such as floods and droughts are likely to increase in intensity and frequency. It is expected that climate 
change will also affect water quality in several ways; to modify the water cycle, including precipitation, soil 
moisture, runoff, evaporation, atmospheric vapor and water temperature, climate change will result in more 
extreme conditions. Increased coastal flooding, salinization and erosion as a result of sea level rise and human 
activities can contaminate and reduce the size of productive agricultural land available in the coastal areas of 
islands. The impacts of climate change on water resources are most strongly felt in the countries and islands 
developing, as they are often the most vulnerable. 
5. Conclusions 
Islands make up isolated systems in every way including water systems. Throughout the planet there are 
infinity of island systems, each of these unique islands or archipelagos, have a particular advantage when 
planning and managing water resources singularities. 
Water problems on the islands are mainly related to the limited water resources. Due to the limited water 
resources, water related problems that are common elsewhere as well, such as pollution from wastewater and 
inadequate water supply systems (mainly huge leakages) become more acute on islands and thus require 
special attention and appropriate management (Hophmayer and Kadiman, 2012). 
Water scarcity is expected to become an ever-increasing problem in the future, for various reasons. First, 
the distribution of precipitation in space and time is very uneven, leading to tremendous temporal variability 
in water resources worldwide (Oki and Kanae, 2006). 
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Islands are also affected by climate change, especially in the management of their water resources, 
therefore, water management in the islands should include a set of rules, laws, regulations and actions 
designed to conserve, protect and restore regenerating water resources, taking into account this factor. 
The following actions are recommended in islands; 
x Promote administrative and management activities to improve the exploitation of resources 
x Improve the quality of resources, to suit the intended uses 
x Increase reuse of water through a policy of promoting employment of the returns of the different water uses, 
which necessarily will require minimum levels of quality of services 
x Reduce and control groundwater withdrawals in overexploited aquifers, especially coastal 
x Increase the level of knowledge of resources from underground sources 
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